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DETAILED ACTION 



Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Vaartstra, US Patent 6,794,284 (which is previously cited) in view of Campbell, US 
Patent 6,461 ,436, and further in view of Aitchison, US Patent 5,928,426. 

Regarding claim 1 , Vaartstra teaches a chemical vapor layer deposition 
apparatus comprising a precursor gas source 170 having a first valve 184 connected 
thereto, and a purge gas source 174, having a third valve 185 connected thereto and a 
reaction chamber 110, connected to the said first and said third valves. 

Vaartstra fails to teach a first precursor gas source with a first valve connected 
thereto, a second precursor gas source with a second valve connected thereto, wherein 
the first, second and third valves permit sequential flow of the first precursor gas, the 
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second precursor gas and the purge gas defining a deposition cycle; a reaction 
chamber 110, connected to the said second valve, a gas phase reaction trap connected 
to the said reaction chamber, the trap having an inlet connected to said reaction 
chamber, and an outlet, wherein the, said trap has having a residence time at least 
equal to one deposition cycle; and a backing pump connected to the said outlet of the 
said trap and to exhaust. 

Campbell teaches a first precursor gas source 6 with a first valve 25 connected 
thereto, a second precursor gas source 9 with a second valve 8 connected thereto, 
wherein the first, second and third valves permit sequential flow of the first precursor 
gas, the second precursor gas and the purge gas defining a deposition cycle (column 3, 
lines 3-39), and a reaction chamber connected to the said second valve as an 
apparatus that has separate inlets for each precursor gas used in the deposition 
apparatus 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Campbell with that of Vaartstra because these independent 
lines minimizes the reaction of the precursor gases in the pump lines (column 1, lines 
58-59) 

Vaartstra and Campbell fail to teach a gas phase reaction trap connected to the 
said reaction chamber, the trap having an inlet connected to said reaction chamber, and 
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an outlet, wherein the, said trap has having a residence time at least equal to one 
deposition cycle; and a backing pump connected to the said outlet of the said trap and 
to exhaust. 

Aitchison teaches a gas phase reaction trap 30 connected to the said reaction 14 
chamber, the trap having an inlet connected to said reaction chamber (column 12, lines 
47-50), and an outlet, wherein the, said trap has having a residence time at least equal 
to one deposition cycle; and a backing pump connected to the said outlet of the said 
trap and to exhaust, (column 12, lines 47-50 and column 5, lines 26-50) as part of a 
trapping apparatus that promotes the complete removal of active gas species from the 
exhaust gas. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Aitchison with that of Vaartsra and Campbell because a trap 
can further promote the complete removal of active gas species, some of which can be 
fatal, from the exhaust gas of a reaction chamber. 

Regarding claim 3, Vaartstra further teaches including a process pump, 
connected between the inlet of the trap and the reaction chamber (Note, the pump 114 
of Vaartstra could be connected to the inlet of the trap 30 taught by Aitchison). 
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Regarding claim 5, Aitchison further teaches heating means for the trap (column 
5, lines 45-63). 



Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vaartstra, 
Campbell, and Aitchison as applied to claim 1 above, and further in view of Desbiolles, 
WO 03/101576A1 (as previously cited). 

Regarding claim 2, Vaartstra, Campbell and Aitchison fail to teach the inlet and 
the outlet are at the top of the said trap. Desbiolles teaches an apparatus the inlet 2 and 
said outlet 6 are at the top of said trap (figure 1) because the optimal effectiveness of 
the trap can be preserved without harming the usefulness of the chamber (page 3, lines 
12-14). 

It would have been obvious to one of ordinary skill in this art at the time of the 
invention to combine the teachings of Desbiolles with that of Vaartstra, Campbell and 
Aitchison because the optimal effectiveness of the trap can be preserved without 
harming the usefulness of the chamber. 
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Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vaartstra, 
Campbell, and Aitchison as applied to claim 1 above, and further in view of Mariella, US 
Patent 6,730,204 (as previously cited). 

Regarding claim 6, Vaartstra, Campbell and Aitchison fail to teach an electrode in 
the trap and a ground connection to the said trap. Mariella teaches an apparatus an 
electrode in said trap and a ground connection to said trap as a trap apparatus that 
uses DC current (column 5, line 42 and 43. The examiner notes that the trap taught by 
Mariella contains a DC voltage. An inherent feature of a DC voltage, as well as an AC 
voltage, contains both an electrode and a ground connection). 

It would have been obvious to one skilled in this art to combine the teachings of 
Mariella with that of Vaartstra, Campbell and Aitchison to in order to fabricate a trap 
apparatus that is powered on electrical current. 

Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vaartstra, Campbell, and Aitchison as applied to claim 1 above, and further in view of 
Robles et al, US Patent 6,663,713 (as previously cited). 

Regarding claim 4, Vaartstra, Campbell, and Aitchison fail to teach the residence 
time is greater than the said deposition cycle. However, Robles teaches the residence 



Application/Control Number: 10/749,961 Page 7 

Art Unit: 2823 

time is greater than the deposition cycle by increasing the residence time through 
different parameters. To further explain, Robles teaches that the residence time inside 
of a deposition chamber can be increased through by regulating the flow of precursor 
gas and carrier gas, increasing the length of the path of flow through the deposition 
chamber by increasing the chamber length, or by increasing the surface area of the 
cylinder in the decomposition chamber in contact with the precursor gas (see column 8, 
lines 46-56, column 9, lines 14-28 and lines 40-45). 

The Examiner points out that all of these parameters are processing variables 
that are an obvious matter of design choice bounded by well known manufacturing 
constraints and ascertainable by routine experimentation and optimization to choose 
these particular dimensions because applicant has not disclosed that the dimensions 
are for a particular unobvious purpose, produce an unexpected result, or are otherwise 
critical, and it appears prima facie that the process would possess utility using another 
dimension. Indeed, it has been held that mere dimensional limitations are prima facie 
obvious absent a disclosure that the limitations are for a particular unobvious purpose, 
produce an unexpected result, or are otherwise critical. See, for example, In re Rose, 
220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 
143 (CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. 
Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984); In re Dailey, 357 F.2d 
669, 149 USPQ 47 (CCPA 1966). 
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It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Robles with that of Vaartstra, Campbell, and Aitchison 
because an increase of the residence time of precursor gases in a deposition chamber 
increases the deposition reaction by the precursor, resulting in less precursor gas being 
sent to a mechanical pump in a deposition apparatus, thereby decreasing the amount of 
damage incurred by the pump due to harmful chemicals. 

Regarding claim 7, Vaartstra, Campbell and Aitchison fail to teach a surge flow 
suppresser connected to said outlet of said trap, Robles teaches a surge flow 
suppresser 120 connected to said outlet of said trap (figure 1) as a means of controlling 
the pressure and residence time of the gaseous reactants in the chamber (column 3, 
lines 63-65). 

It would have been obvious to one skilled in the art to combine the teachings of 
Robles with that of Vaartstra, Campbell, and Aitchison because it can control the 
pressure and residence time of the gaseous reactants in the chamber. 

Claims 8, 10, 12, 14, 15, 16, 18, 19, 21, and 23 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Campbell, US Patent 6,461,436, in view of Aitchison, 
US Patent 5,928,426. 
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Regarding claim 8, Campbell teaches an atomic layer deposition apparatus 
comprising of a first precursor gas source 6 having a first valve 25 connected thereto, a 
second precursor gas source 9 having a second valve 8 connected thereto, a purge gas 
source 7 having a third valve (on picture, but not labeled) connected thereto, wherein 
the first, second and third valves permit sequential flow of the first precursor gas, the 
second precursor gas and the purge gas defining a deposition cycle (column 3, lines 3- 
39) and a reaction chamber 10 connected to the said first, said second, and said third 
valves (figures 1-4). 

Campbell fails to teach a gas phase reaction trap connected to the reaction 
chamber; the trap having an inlet connected to said the reaction chamber, and an outlet, 
wherein the said has a residence time at least equal to one deposition cycle; and a 
backing pump connected to the outlet of the trap. However, Aitchison teaches a gas 
phase reaction trap 30 connected to the reaction chamber 14; the trap having an inlet 
connected to said the reaction chamber, and an outlet, wherein the said has a 
residence time at least equal to one deposition cycle (column 5, lines 13-62) and a 
backing pump 22 connected to the outlet of the trap (column 12, lines 47-50) as part of 
a trapping apparatus that promotes the complete removal of active gas species from the 
exhaust gas. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Aitchison with that of Campbell because a trap can further 
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promote the complete removal of active gas species, some of which can be fatal, from 
the exhaust gas of a reaction chamber. 

Regarding claim 10, Campbell teaches further including a process pump 20, 30 
connected between the inlet of the trap and the reaction chamber (Note: the process 
pump 20, 30 of Campbell could be attached to the trap 40 of Aitchison). 

Regarding claim 12, Aitchison further teaches heating means for the trap (column 
5, lines 45-63). 

Regarding claim 14, Campbell teaches a method of atomic layer deposition 
comprising the steps of sequentially flowing a first precursor gas 6, a purge gas 7, a 
second precursor gas 9, and a purge gas 7 into a reaction chamber 10, thereby defining 
a deposition cycle (column 3, lines 3-39 and figures 1-4). 

Campbell fails to teach removing the gaseous effluent from the reaction chamber 
to a gas phase reaction trap and allowing the gaseous effluent to reside in the trap for 
an time at least equal to the deposition cycle. 

Aitchison teaches removing the gaseous effluent from the reaction chamber to a 
gas phase reaction trap and allowing the gaseous effluent to reside in the trap for an 
time at least equal to the deposition cycle (column 5, lines 26-50) as part of a trapping 
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apparatus that promotes the complete removal of active gas species from the exhaust 
gas. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Aitchison with that of Campbell because a trap can further 
promote the complete removal of active gas species, some of which can be fatal, from 
the exhaust gas of a reaction chamber. 

Regarding claim 15, Aitchison further teaches pumping the gaseous effluent with 
a backing pump after allowing the gaseous effluent to reside in the trap (column 12, 
lines 47-50). 

Regarding claim 16, Campbell further teaches pumping the gaseous effluent with 
a process pump to the said trap (Note: the process pump 20, 30 of Campbell could be 
attached to the trap 40 of Aitchison). 

Regarding claim 18, Campbell teaches a deposition apparatus comprising of a 
first precursor gas source 6 having a first valve 25 connected thereto, a second 
precursor gas source 9 having a second valve 8 connected thereto, a purge gas source 
7 having a third valve (in figure, but not labeled) connected thereto, wherein the first, 
second and third valves permit sequential flow of the first precursor gas, the second 
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precursor gas and the purge gas defining a deposition cycle (column 3, lines 3-39) and 
a reaction chamber 10, connected to the first, second, and third valves. 

Campbell fails to teach a gas phase reaction trap connected to the said reaction 
chamber; the trap having an inlet connected to said reaction chamber, and an outlet, 
wherein the said trap has a residence time at least equal to one deposition cycle. 
Aitchison teaches a gas phase reaction trap 30 connected to the said reaction chamber 
14, the trap having an inlet connected to said reaction chamber (column 12, lines 47- 
50), and an outlet, wherein the said trap has a residence time at least equal to one 
deposition cycle as part of a trapping apparatus that promotes the complete removal of 
active gas species from the exhaust gas. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Aitchison with that of Campbell because a trap can further 
promote the complete removal of active gas species, some of which can be fatal, from 
the exhaust gas of a reaction chamber. 

Regarding claim 19, Aitchison further teaches including a backing pump 
connected to the outlet of the trap (column 12, lines 47-50). 
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Regarding claim 21, Campbell further teaches including a process pump, 
connected between the inlet of the trap and the reaction chamber (Note: the process 
pump 20, 30 of Campbell could be attached to the trap 40 of Aitchison). 

Regarding claim 23, Aitchison further teaches including heating means for the 
trap (column 5, lines 45-63). 

Claims 9 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Campbell and Aitchison as applied to claims 8 and 18 above, and further in view of 
Desbiolles, WO 03/101576A1 (as previously cited). 

Regarding claims 9 and 20, Campbell and Aitchison fail to teach the inlet and the 
outlet are at the top of the said trap. Desbiolles teaches an apparatus the inlet 2 and 
said outlet 6 are at the top of said trap (figure 1) because the optimal effectiveness of 
the trap can be preserved without harming the usefulness of the chamber (page 3, lines 
12-14). 

It would have been obvious to one of ordinary skill in this art at the time of the 
invention to combine the teachings of Desbiolles with that of Campbell and Aitchison 
because the optimal effectiveness of the trap can be preserved without harming the 
usefulness of the chamber. 
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Claim 13 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vaartstra, Campbell, and Aitchison as applied to claims 8 and 18 above, and further in 
view of Mariella, US Patent 6,730,204 (as previously cited). 

Regarding claims 13 and 24, Campbell and Aitchison fail to teach an electrode in 
the trap and a ground connection to the said trap. Mariella teaches an electrode in said 
trap and a ground connection to said trap as a trap apparatus that uses DC current 
(column 5, line 42 and 43. The examiner notes that the trap taught by Mariella contains 
a DC voltage. An inherent feature of a DC voltage, as well as an AC voltage, contains 
both an electrode and a ground connection). 

It would have been obvious to one skilled in this art to combine the teachings of 
Mariella with that of Vaartstra, Campbell and Aitchison to in order to fabricate a trap 
apparatus that is powered on electrical current 

Claims 11, 22, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Campbell, and Aitchison as applied to claim 18 above, and further in 
view of Robles et al, US Patent 6,663,713 (as previously cited). 
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Regarding claims 1 1 and 22, Campbell and Aitchison fail to teach the residence 
time is greater than the deposition cycle. However, Robles teaches the residence time 
is greater than the deposition cycle by increasing the residence time through different 
parameters. To further explain, Robles teaches that the residence time inside of a 
deposition chamber can be increased through by regulating the flow of precursor gas 
and carrier gas, increasing the length of the path of flow through the deposition chamber 
by increasing the chamber length, or by increasing the surface area of the cylinder in 
the decomposition chamber in contact with the precursor gas (see column 8, lines 46- 
56, column 9, lines 14-28 and lines 40-45). 

The Examiner points out that all of these parameters are processing variables 
that are an obvious matter of design choice bounded by well known manufacturing 
constraints and ascertainable by routine experimentation and optimization to choose 
these particular dimensions because applicant has not disclosed that the dimensions 
are for a particular unobvious purpose, produce an unexpected result, or are otherwise 
critical, and it appears prima facie that the process would possess utility using another 
dimension. Indeed, it has been held that mere dimensional limitations are prima facie 
obvious absent a disclosure that the limitations are for a particular unobvious purpose, 
produce an unexpected result, or are otherwise critical. See, for example, In re Rose, 
220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 
143 (CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. 
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Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984); In re Dailey, 357 F.2d 
669, 149 USPQ 47 (CCPA 1966). 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Robles with that of Campbell and Aitchison because an 
increase of the residence time of precursor gases in a deposition chamber increases 
the deposition reaction by the precursor, resulting in less precursor gas being sent to a 
mechanical pump in a deposition apparatus, thereby decreasing the amount of damage 
incurred by the pump due to harmful chemicals. 

Regarding claim 25, Campbell and Aitchison fail to teach a surge flow suppresser 
connected to said outlet of said trap, Robles teaches a surge flow suppresser 120 
connected to said outlet of said trap (figure 1) as a means of controlling the pressure 
and residence time of the gaseous reactants in the chamber (column 3, lines 63-65). 

It would have been obvious to one skilled in the art to combine the teachings of 
Robles with that of Campbell, and Aitchison because it can control the pressure and 
residence time of the gaseous reactants in the chamber. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Campbell and Aitchison as applied to claim 14 above, and further in view of Robles et 
al, US Patent 6,663,713 (as previously cited). 

Regarding claim 17, Campbell and Aitchison fails to teach the gaseous effluent 
resides in the trap for a time is greater than the deposition cycle. However, Robles 
teaches the gaseous effluent resides in the trap for a time is greater than the deposition 
cycle by increasing the residence time through different parameters. To further explain, 
Aitchison teaches a trap that works very similar to a chemical vapor deposition chamber 
to promote further deposition of precursor gases. Robles teaches that the residence 
time inside of a deposition chamber can be increased through by regulating the flow of 
precursor gas and carrier gas, increasing the length of the path of flow through the 
deposition chamber by increasing the chamber length, or by increasing the surface area 
of the cylinder in the decomposition chamber in contact with the precursor gas (see 
column 8, lines 46-56, column 9, lines 14-28 and lines 40-45). 

The Examiner points out that all of these parameters are processing variables 
that are an obvious matter of design choice bounded by well known manufacturing 
constraints and ascertainable by routine experimentation and optimization to choose 
these particular dimensions because applicant has not disclosed that the dimensions 
are for a particular unobvious purpose, produce an unexpected result, or are otherwise 
critical, and it appears prima facie that the process would possess utility using another 
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dimension. Indeed, it has been held that mere dimensional limitations are prima facie 
obvious absent a disclosure that the limitations are for a particular unobvious purpose, 
produce an unexpected result, or are otherwise critical. See, for example, In re Rose, 
220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 
143 (CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. 
Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984); In re Dailey, 357 F.2d 
669, 149 USPQ 47 (CCPA 1966). 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Robles with that of Campbell and Aitchison because an 
increase of the residence time of precursor gases in a deposition chamber increases 
the deposition reaction by the precursor, resulting in less precursor gas being sent to a 
mechanical pump in a deposition apparatus, thereby decreasing the amount of damage 
incurred by the pump due to harmful chemicals. 



Response to Remarks 



Applicant has amended claims in response to first Non-Final Office action to 
more clearly define terms. Claims 1-25 are still pending in the application 
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Applicant's arguments with respect to amended claims 1-25 have been 
considered but are moot in view of the new ground(s) of rejection. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quovaunda Jefferson whose telephone number is 571- 
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272-5051. The examiner can normally be reached on Monday through Friday, 8AM to 
4:30PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



QVJ 




MICHELLE ESTRADA 
PRIMARY EXAMINER 



